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ALCOHOL IN RELATION TO HIGHWAY SAFETY 



I. INTRODUCTION 

The use of alcohol by drivers and pedestrians leads to 
some 25 #000 deaths and a total of at least 800 #000 acci- 
dents in the United States each year. This is especially 
tragic in that much of the loss of life, 1 .imb # and prop- 
erty damage involves completely innocent parties. 

The annual total of alcohol-involved fatalities on the 
highway exceeds the sum of (1) all the murders, and 
(2) twice the number of fatalities in railroad# marine 
and air transportation combined. Tnis represents more 
than 40 percent of all the fatalities in all the trans- 
portation load. I 

Most states have laws relating to the control oi people who 
drive vehicles while under the influence of alcohol. Highway 
Safety Program Standard Ho, 8: Alcohol in Relation to Highway 

Safety, on June 27, 1967# called for the states to: 1) develop 

programs to reduce traffic accidents resulting from persons driv- 
ing under the influence of alcohol? 2) establish specific test 
procedures for determining blood-alcohol content; 3) supplement 
existing "implied consent" authority; 4) develop a specification 
for the blood-alcohol concentration at which a driver may be deemed 
to be intoxicated (not to exceed 0.10 percent b^ weight); and 5) 
establish appropriate procedures for specifying the qualifications 
of personnel who administer chemical tests used to determine bleed, 
breath# and other blood-alcohol concentrations. 

Many states have already responded to the Standard, partic- 
ularly in passing "implied consent" legislation and developing 
certification specifications for breath examiner specialists. 
"Implied consent" provisions of chemical test laws specify that 
any person who operates a motor vehicle is "deemed" to have con- 
sented to a chemical test when requested to submit to such a test 
by a law enforcement officer after being charged with driving 
under the influence of alcohol. Failure to give consent to such 
a test may be cause for suspension of driving privileges. 

I U . 5 . Department of Transportation. National Transportation 

and Transportation Safety (Wash- 
of Transportation, National Irons- 

p. 2. 
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Safety Board, Alcohol Problems 
Ington, D.C.: U.S. Department 
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Another closely associated area of concern to highway safety 
officials and the general public is the use of drugs by increas- 
ing numbers of youths and adults. Ways and means for dealing 
with this problem are being given attention by highway safety 
officials as well as other interested parti.es and agencies across 
the United States. 
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GENERAL SUBJECT AND PROGRAM BACKGROUND 



1 1 , 

The Standard for Alcohol in Relation to Highway Safety has 
made it mandatory that each state develop a greater capacity to 
deal with the drinking-driving problem. 

At the present time many local jurisdictions have means for 
determining alcohol concentrations, either through blood, breath, 
or urine tests. Two types of programs are generally found among 
local governments . These are: 1) blood tests administered by 

private doctors or hospital technicians, and 2} breathalyzer tests 
administered by law enforcement officials. Urine tests are not 
commonly administered. The position of breath examiner specialist 
may be filled by employees of sheriffs' offices, county police 
departments, on municipal governments. Personnel given the re- 
sponsibility for conducting chemical tests for alcohol concentra- 
tions include sheriffs, deputy sheriffs, lav/ enforcement officers 
and patrolmen, police chiefs, hospital laboratory technicians, 
nurses, and physicians. 2 

Chemical test specialists generally administer chemical tests 
on a part-time basis and are summoned as needed. In the pc 
there have been only one or two such individuals qualified lor 
administering chemical tests in each law enforcement agency. 

These individuals are not available for conducting chemical tests 
at all times, since they also handle other law enforcement re- 
sponsibi li ties . 

Today, new chemical test methods have been developed, new 
state laws have been enacted which relate to chemical tests, and 
new chemical test equipment has been introduced on ^.ie market 
which provides states additional means for coping with the drink- 
ing-driving problem. 



A. SUMMARY C i TASKS TO BE PERFORMED BY 
BREATH EXAMINER SPECIALISTS 

Breath examiner tests appear to be the most feasible method 
for efficiently and effectively determining alcohol concentra- 
tions of drivers under the influence of alcohol. Therefore, the 
breath examiner specialist has been singled out as the prime 
target for occupational training. 



^National Association of Counties Research Foundation, Safety 
Manpower Survey of Local Governments in the United States (Wasn- 
ington, D.C.: Natl nal Association of Counties Research Founda- 

tion, n.d.), p. 22. 
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The breath examiner specialist uses a breathalyzer instru- 
ment to make an analysis of blood-alcohol content by breath tests 
These instruments are equipped with mechanical and electrical 
components and chemical reagents that interact with the now of 
breath to give a calibrated reading of blood-alcohol content. 
Proper operation of the instrument requires that the breath exam- 
iner specialist prepare the instrument for operation, conduct a 
test and record its results in a written report. He may be re- 
quired to testify in court. 



B. MANPOWER PRESENTLY EMPLOYED AND 
FORECASTS OF MANPOWER NEEDS 

Booz-Allen and Hamilton note two occupations relating to 
the National Highway Safety Standard on Alcohol Control. These 
are "alcohol technical specialist," and "breath examiner special 
ist," two job areas where training is urgently needed, according 
to the opinion of the authors. 

Estimates of number of trained personnel needed for these 
two job s (rationally) are listed in Figure 2, along with a maxi- 
mum national estimate (Alternative 1) and a minimum national es- 
timate (Alternative 2 ) by Booz-Alj_en and Hamilton. 

In 1968, 82G persons were employed in these occupations. 
Booz-Allen and Hamilton believe, however, that to have maximally 
enforced the Standard, 15,353 persons were required that year. 

If this Standard would have been minimcl^y met, 2,201 persons 
should have been employed in the two jcos in 1968. The 1971 re- 
quirements are estimated between 15,801 (maximum) and 2,256 (min- 
imum) persons needed in the two occupations at the state level. 

Other estimates (by the National Association of Counties Re- 
search Foundations) show a different figure. In a survey of lo- 
cal governments the NACRF estimated in 1969, 17,378 persons were 
needed to maximally enforce the safety standard. The anticipated 
need in 1971 will be 18,217 persons needed. This increase is 
estimated through 1978, when 21,155 persons are expected to be 
needed at the local level to maxxmally enforce the Alcohol in 
Relation to Highv.’ay Safety Standard. 
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Allen and Hamilton, Inc., Safety Specialist Manpower , Vo I . I., (Washington 

-Allen and Hamilton, Inc., 1968), Appendix E. 



BREATH EXAMINER SPECIALIST SUPEPv'ISO 
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Ill, PROGRAMS AND COURSES FOR TRAINING 
BREATH EXAMINER SPECIALISTS 



Goveral states have dove], oped recent legislation relating to 
chemical tests for intoxication. These legislative actions call 
for the motor vehicle divisions, the state boards of health, 
communi ty- i unior colleges and other agencies and institutions to 
coopeirativ iy cove lop specifications for training specialists : r 
alcohol cejLing. A feu states have already implemented training. 

'ihc State? of North Carolina has designated the North Carolina 
State Bmrci of h;altn as the state agency governing alcohol tests 
w i thru ■ i s t a t e . 1 he G t a to Bo a r a of He a J t h , des i g r a t e d t h e Do ~ 

pa:, tmor.t of Coimnni ly Colleges to train specialists. The State 
Boarc oi health adopted regulations governing breath and b^ood- 
alcchol v.sis, the equipment used in administering those tests, 
the issuance and duration of permits, the character and competency 
of breath-test equipment operators and blood analysts. Advisee/ 
bodies have been set up to recommend policies and procedures. 

To date, 147 North Carolina law enforcement agencies have 
had experience training breath examiner specialists, 315 of whom 
are now employed by the North Carolina Highway Patrol. ? 

In Wisconsin, a bill enacted in 1969 names the Wisconsin 
Division of Mot r Vehicles to approve methods of chemical analysis 
cf the breath. The same agency approves training manuals and 
courses throughout the state for training traffic officers in 
chemical analysis; certifies the qualifications and competencies 
needed by individuals to conduct such analysis; {accepts or re- 
jects) equipment to be used by traffic officers for chemical 
analysis cf a person's breath; and issue permits for personnel to 
conduct breath examinations . It is not certain, how many people 
are in training in these areas in Wisconsin. c 



'It'.' i a o u* r t m e j , f of C < ” ■ r unify C o I 1 e * . _ , h . ; r * t f -j r 1 I i i _ * ; ^ 

Boar! < ; l ; .; 2 *i on ; i '■ f o r • -j r i o n o b t a 1 n e ; i r r v <_ j r i c c r e : .« : c * . ) . 

“ jt i ■ a t ■ i I* I s c o ■ j i r . , Ben ate Bi 1 1 7 / : .'l n c >; t r. * j i B * ; .< f c s 

Be l-iz i CL... uju; dr Integer : ;r. , wlt j--o l , I ' . 
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IV. PROGRAM OR COURSE CURRICULA 



Some prog :esr has been made toward identifying the learning 
experience necessary for certification for breath examiner spe- 
cialists, duration of training- courses and suggested time inter- 
vals for retraining. 

The North Carolina Department of Community Colleges requires 
three courses to qualify persons as breath examiner specialists. 

A. Chemical Tests for Alcohol : Operator's School. This course 

provides 68 hours of instruction. If a student passes all 
phases of the course, he is recommended for certification to 
State Board of Health and issued a permit for 15 months at 
which time he is required to enroll for retraining. 

B. Chemical. Tests for Alcohol: Operator's Retraining School. 

This course provides laboratory practices and 28 hours of re- 
view of concepts and skills taught originally in the operator’s 
school Upon successful completion of course requirements, 
candidates are recommended for recertification. Personnel 
must successfully complete two of these retraining schools 
upon expiration of permits at 15 month intervals, after which 
they must attend a one-day evaluation course for permit re- 
newal . 

C. Chemical Test for Alcoho] Technical Supervisors School. This 
course is 88 hours in duration. To be eligible to attend 
this course, students must have satisfactorily completed the 
operator's school.- 

Subject elements to consider in developing curriculum mate- 
rials for training breath examiner specialists are shown in Ex- 
hibit A in the appendix. 

Booz-Allen arid Hamilton, Inc:., and the Stanford Research In- 
stitute have attempted to delineate duties of breath examiner 
specialists, and special training and/or experience necessary for 
entry and advancement in the field. Seqments of these efforts 
are exhibited in the appendix. 

In order to ascist the states in implementing the Standard 
for Alcohol in Relation to Highway Safety, states must have guide- 
lines for determining how many people are needed for alcohol de- 
tection, how' they shruld be trained, course subjects to be intro- 
duced, simulated experiences needed by trainees, duration of 



" Ue p j r t n t of Community Colleges, North Carolina State Board 
of Education t . n f o r m a t I o n obtained through correspondence). 
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courses, etc., current guides are needed for instructional per- 
sonnel. These guides should specify what type student should be 
admitted to the courses, the content of courses, equipment and 
facilities needed, caliber of faculty, audiovisual aids, lists of 
references, aides in developing lesson plans, and how to evaluate 
student performances. These instructors' guides should make use 
of common materials which could be interchanged in three types of 
courses--basic , refresher and advanced. 
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V. 



CONCLUSIONS 



The following conclusions have been drawn i rom this unit: 

A. Chemical tests for blood-alcohol content are vital to those 
responsible for implementing the Standard for Alcohol in Re- 
lation to Highway Safety. Breath analysis seems to be the 
xnost practical method for determining the blood-alcohol con- 
tent of persons arrested by law enforcement personnel. 

B. There is an insuf f icient number of qualified individuals to 
administer breath tests for blood-alcohol content. Breath 
tests entail special training. 

C. The time required for administering breath tests for blood- 
alcohol content is an uncontrol lab le variable since accidents 
are unpredictable. Breath examiner specialists should be 
available on call. Generally most work on a part-time basis. 

D. New chemical test methods have been developed and new state 
laws which relate to chemical tests ^ave been introduced. 

Such new developments have helped alleviate drinking and driv- 
ing problems, 

E. Few states use public educational institutions to train breath 
examiner specialists. However , one state (North Carolina) Ls 
us^ng communi ty- junior colleges to train chemical test spe- 
cialists. 

F. Few published instructional materials exist for breath exam- 
iner specialists training. Articles that relate to training 
chemical test specialists ha^e appeared in prof ess ional , tech- 
nical, and trade magazines. Magazine articles arc not readily 
accessible to instructors. 



VI 



D I SCU3S I ON” RESEARCH 



OUbSTIONS 



The findings of this report reveal a number of questions. It 
is the authors' hope that each of the following questions may be 
carefully considered as discussion-research topics by a number of 
interested persons or groups. 

A, Should breath tests for blood-alcohol content be administered 
by agencies other than law enforcement? 

B, Should breath examiner specialists be available on a full- 
time basis to administer breatn tests? If not r what strategy 
can be applied to assure a sufficient number of personnel for 
emergency situations? 

C, Can programs for training breath examirer specialists be 
effectively administered by public educational institutions? 

If so, can all phases of instruction (basic, refresher, and 
advanced training) be administered by public educational 

ins ti tutions? 



D, 



Are the problems associated 
driving common to the probl 
alcohol? If not, what are 
state statutes relating to 
concentrations concerned wi 
What special training is ne 
the use of drugs by drivers 
cialist be prepared to work 



with the use of drugs while 
ems associated with the use of 
the unique aspects of each? Are 
tne chemical test for blood-alcohol 
th blood-drug concentrations? 
eded to qualify personnel to detect 
? Can the breath examiner spe- 
in this area? 



E, is there a genuine need to provide instructional activities 
to prepare hospital laboratory techniques for roles as chem- 
ical test specialists? 



F, Are unique knowledges and skills needed for preparing for and 
conducting blood-alcohol tests with different test equipment? 
If so, what are these knowledges and skills? Should all 
breath examiner personnel use the same equipment in adminis- 
tering blood-alcohol tests? 
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EXHIBIT A 



II. 



Care 
I 97 : 



CHEMICAL TESTS FOR ALCOHOL* 



Applied Mathematics and Science 

A. Mathematics -- Review 

1. Fractions 

2. Percentages 

3. Decimals 

B. Metric System 

1. History 

2. Presentation and problem solving 

3 . Working problems 

4. Scientific concepts 

a. Specific gravity 

b. Density 

c. Absolute zero 



Pharmacology and Physiological Effects of Alcohol 
A. History and types of chemical tests for alcohol in blood 

1. Separation of alcohol from Y ody fluids 





a . 


Distillation 




b. 


Desiccation 




c . 


Aeration 


2. 


The 


measurement of alcohol in body fluids 




a . 


Photo-electric colorimeter 




b. 


Titration 




c . 


Color standards 




d . 


How the breathalyzer measures alcohol 
blood 


Alcohol 


and the human body 


1 . 


Beverage alcohol 




a . 


Whiskey 




b. 


Brandy 




c . 


Wine 




d • 


Beer 




e . 


Medical alcohol 




f . 


Other distilled spirits 



2. Absorption of alcohol 

3. Distribution of alcohol 

4. Eliminate ~ of alcohol 

3. Accumulation of alcohol in the body 
(j . Widmark's Hypothesis 
7. Alcohol tolerance 



* r t r c 1 *j * 1 from " t h err i c a I Tests for Alcohol Program, " North 
| l nj \ t ate Ho dt ^ of Juc<i + 1on, Department of Community Cel leges. 
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c. 



D. 



a. Consumption tolerance 

b. Constitutional tolerance 
Effect of alcohol on body organs 

1. Skin 

2. Gastrointestinal tract 

3. Heart and circulation 

4. Liver and kidneys 

Effects of alcohol on the central nervous system 

1. The brain 

2. Vision and hearing 
3 . Muscles 

a. Voluntary 

b. Involuntary 

4. Judgment and self-control 

a. Euphoria 

b. Loss of inhibitions 



III, Background and History of Chemical Testing 

A. Previous international “works’' in the chemical test 
field 

B. Development of chemical testing instruments 

IV. Theory of the Breathalyzer 

A. Nomenclature and function 

B . Operational procedure 

C. Collecting the sample 

D. Passing the sample through the solution and measuring 
the amount of potassium dichromate required to oxidize 
the alcohol 

E. Maintenance of the breathalyzer (lecture and demonstra- 
tion) 

1. Preventive maintenance 

2. Common failures 

3. Corrective action 



V. Legal Issues of Breath-Alcohol Testing 

A. State law governing intoxicating liquor and driving 
under the influence 

B. State law governing chemical tests 

1. Presumptive level 

2. Implied consent 

C. State Beard of Health rules and regulations 

D. Rules of evidence 

E. Constitutional issues 

F. Supreme Court decisions 

G. Expert witnesses 

H. Independent tests 

I. Advise defendant of results 

J. Certification of chemical test equipment operators 
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VI. Supervision of Chemical Test Program 

A. ’’Selling" program 

1. A short course on the breathalyzer 

a. Operation of the breathalyzer 

b. Alcoholic .influence report form (National 
Safety Council) 

c. Physical layout for testing 

d. Standard operating procedure 

e. Law regarding chemical tests and operating 
automobile under the influence 

f. Maintenance of the instrument 

g. "Live" demonstration of chemical testing 

B. Preparation for court 

1. Chemical supply 

a. Number of chemicals to order (based or records) 

b. Storage of chemicals 

c. Random sample testing 

1) Random sample testing should be performed 
by an independent laboratory or agency 

2) Affidavit should be obtained from the 
chemist indicating the test results 

2. Calibration of the instrument 

a. "Preventive maintenance check list" 

b. Equilibrator or simulator test 

1) Obtain source for stock supply 

2) Obtain chemist to certify accuracy of 
the instrument 

3) Maintain a supply of the solution for 
subsequent tests by the operator 

c. Perform blood correlation tests with controlled 
drinking subjects 

d. Test "live" subjects for experience 

3. The need for outside experts 

C. Standard operating procedures 

1. Conditions for which subject may be arrested 

a. Misdemeanor committed in the presence of 
officer (arrest v 7 ithout a warrant) 

b. Arrest where officer did not see individual 
operate a vehicle 

1) Arrest for public drunkeness 

2) Arrest for other offense 

2. Procedures for arresting 

a. Obtain warrant for operating automobile under 
the influence 

b. Record time of actual arrest at the scene 

c. Advise department of a drunken driver arrest 

d. Request preparation for chemical test 
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Procedure after arresting subject 

a. Request defendant to take breath test 

b. Complete alcoholic influence report form and 
conduct physical test 

c. Conduct breath test per instructions 

4. Procedure following test 

a. Advise defendant of results (orally) 

b. Preserve test record and check list for 
court presentation 

c. Assist defendant to obtain private tests, if 
required 

d. "Form for defendant," showing time of arrest 
and test results, should be given to defendant 
or his attorney 

\ Use departmental procedure regarding confine- 
ment, bail, etc. 

5. Special situations 

a. Test results - below .10 percent and symptoms 
greater than level indicated 

1) Inquire further, look for drugs, injuries 
or illness 

2) Perform additional tests, if warranted 

b. Test results - above .35 percent 

1) Wait 30 minutes, retest 

2) If absorbing, taka the defendant-examinee 
to the hospital 



VII. Laboratory Instructions and Practice 

A. How to operate the breathalyzer 

1. Introduction to breath test instruments 

2. Terminology 

3. Operation procedure 

B. Breath alcohol simulator 

1. History 

2. Operation of simulator 

3. Formula for mixing simulator solutions 

C. Practice 

1* Running known solution in breath alcohol simulators 
2. Test for garlic, onions, and acetone 

D. Supervised laboratory with drinking subjects 

] • Instruction as to laboratory project with drinking 
subjects 

2. Performance of various physical and mental tests 
by drinking subjects, before drinking 

3. Drink.iny of prescribed quantity of alcoholic 
beverages 

4. Testing of drinking subjects 

5. Performance of various physical and mental tests 
by drinking subjects, after drinking 
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6. Plotting ulood-alcohol curve of drinking subjects 

7. Summar> and review of laboratory project 

E. Laboratory examination-- running unknown simulator 
solutions 

VIII. Drugs in Relation to Highway Safety 
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EXHIBIT B 



BREATH EXAMINER SPECIALIST* 



Scope 



Consists of Police Traffic Services Patrolmen qualified to 
asminister breath te ;ts at a field unit headquarters. 



Dutie s 

Administers breath tests to individuals suspected of driving 
under the influence of alcohol. Operates and maintains examining 
equipment. Testifies, as required in court, and reports on activ- 
ities. 



Entering Education 

High school graduate or the equivalent. 



Entering Experienc e 

A minimum of four years as a Police Traffic Services Patrol- 
man or the equivalent. 



Sp ecial Training 

* A minimum of 40 hours preservice training 
in the background of the highway safety 
program, in alcohol in relation to high- 
way safety, in operation and maintenance 
of test equipment, in courtroom testimony, 
and in report writing. 

• A minimum of 16 hours annual in-service 
training devoted to review of preservice 
training and to examination of new de- 
velopments within the alcohol program. 



* Extracted from Safety Specialist Manpower , Vol. I, Booz- 
Allen and Harrllton, Inc., 1968. Appendix B. 
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REATH EXAMINER 
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